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The second report, RSL TR 177-59, presents results for milo and soybeans of 
an experiment conducted by KU daring 1974 to predict the applicability of radar 
to classification, maturity, and condition measurements of corn, v/heat, alfalfa, 
niilo, and soybeans; and the masking effects of these crops upon radar soil 
moisture response. A wide range of MAS 8-18 GHz instrument parameters were 
used during the experiment, which was conducted during the May through mid- 
September time period over typical fields in the Lawrence, Kansas, area. 


The.. data indicated that maturity and condition measurements are not feasible for 
milo and soybeans due to the effects of soil moisture beneath the vegetation 
canopy which strongly influence the backscattered signal at low incidence 
angles and the small (1 to 3 dB) variations in backscattered signal at the higher 
angles as the crop matured. However, crop classification studies using the 
MAS field data for the five <;jx>ps investigated produced classification accuracies 
of well above 95%, depending upon the instrument parameters used and observation 
intervals. The data is also valuable in indicating the masking effects of 
these crops for radar soil moisture measurements. 
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ABSTRACT 


THe radar backscatfer from fields of milo and soybeans was measured wirfi 
a ground based radar os a funcfion of frequency (8“18 GHz), polarizafion (HH 
and VV) and angle of incidence {(P-7CP) during the summer of 1974. Support* 
ing ground truth was gathered contemporaneously with the backscatter data. 

At nadir o° of milo correlated highly, r = 0.96, with soil moisture in the milo 
field at 8.6 GHz but decreased to a value of r = 0,78 at a frequency of 17.0 GHz. 
Correlation studies of the variations of o® with soil moisture in the soybean fields 
were not possible due to a lack of a meaningful soil moisture dynamic range. At 
the larger angles of incidence, however, (? of soybeans did appear to be dependent 
on precipitation. It is suggested this phenomenon was caused by the rain altering 
plant geometry. In general of both milo and soybeans had a relatively small 
dynamic range at the higher angles of incidence and showed no significant dependence 
on the measured crop parameters. 
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1 .0 INTRODUCTION 


During fhe summer mon^hs of 1974 an experiment was performed fo determine 
the relationships between the radar scattering coefficient, of five crop types and 
the physical characteristics of these crops. The crops studied were com, alfalfa, 
wheat, milo and soybeans. The intent was to test the feasibility of monitoring the 
growth of these crops with radar. By functionally relating to certain crop develop” 
ment descriptors it was determined that it is possible to monitor the growth of wheat [IJ, 
alfalfa [2], and corn [3]. However^ an analysis of fhe data collected from fields of 
milo and soybeans indicates that effective radar monitoring of these crops may not be 
possible. For the sake of completeness however, the results of the experiment pertain- 
ing to the milo and soybean fields will be summarized in this report, 

• 

2.0 GROUND TRUTH DATA AND ACQUISITION PROCEDURE 

The ground truth data acquisition procedure has been discussed by Cihlar [4] 
and will not be reiterated in this report. The ground data collected were; 

(a) Soil moisture on a volumetric basis,m^*(g/cm'’). (Six samples were collected 
at the field points described by Cihlar. Due to skin depth considerations [5] only 
the moisture in the top 2 cm was used in the data analysis). 

(b) Plant moisture on a gravimetric basis, m^ (g/g i.e. moss of water per moss 
of wet plant matter) . 

(c) Plant canopy height, h (m). 

(d) Precipitation as measured at the Lawrence, Kansas weather observation station. 
(Note that the data were collected near Eudora, Kansas, approximately 12 km 
East of Lawrence), 

Figures 1 and 2 present the variations of these field variables os a function of time as 
collected from the soybean and milo fields respectively. Each figure clearly depicts 
the variations In plant height , For soybeans the net change in plant height was 1 ,04 


meters while for milo a 0.87 meter net height change was recorded. It should be 
noted that while the soil moisture, in the milo field showed large fluctuations 
as a function of time, the soil moisture in the soybean field remained extremely low 
until August 2 at which point the soybean canopy was 0.84 meters tall , This point is 
important in that the lack of a wide range of soil moisture data severely restricted an 
analysis of the effects of moisture in the soil underlying the soybeans on Appendicies 

A and B contain the measured ground truth data for soybeans and milo, respectively, 
in a tabular form. 

3.0 RADAR DATA ACQUISITION PROCEDURE 


Scattering data were acquired with the University of Kansas Remote Sensing 
Laboratory Microwave Active Spectrometer, 8“18 GHz (MAS 8-18). A detailed descrip' 
tion of its operational characteristics has been reported [6] and these characteristics will 
not be presented herein although a summary of the MAS 8“18 characteristics is available 
in Table I. To reduce the effects of fading on the precision of the scattering data both 
frequency and spatial averaging techniques were employed [7] . Ninety percent 
confidence interval estimates for vary between (+ 1 .8 dB, “2.0 dB) at nadir and 
(+0.403 dB, “0.403 dB) at an angle of incidence (measured from nadir) of 70°. 


4.0 TEMPORAL VARIATIONS OF g° 

This section presents typical temporal data records of C7° for both crop types 
under discussion. Data are plotted for various frequency“polarization“angle of 
incidence combinations. Appendicies C and D present, in a tabular fashion, all of 
the scattering data from the soybean and milo fields respectively. 

4.1 Temporal Variations of o° of Soybeans 

Figures 3a“b present ond as measured at nadir at 8.6 and 17 .0 GHz. 
At 8.6 GHz, a~^ and (Figure 3a) shows a 9.4 dB and 12.7 dB dynamic range 

respectively. Neither cr^° nor however, significantly correlate with any of the 

measured ground truth data. This is true not only at 8,6 GHz but also at 13.0 and 
17i0 GHz (e.g.. Figure 3b). It is expected if. the moisture in the underlying soil had 
shown more extreme variotions while the soybean canopy was relatively short, o° 

would show a significant correlation >^ith soil moisture. 


o ^ 

Figures 4a-b present the dota record of and cTy as measured at an 
angle of incidence of 30°. -At 8.6 GHz (Figure 4a) both <Tpp° and cTy° show a 
definite trend to increase with time. In fact a simple linear regression of a° on 
time results in an estimated correlation of r^^ = 0.819 and Ty = 0.879 for the 
horizontally and vertically polarized data. Furthermore by regressing a° on plant 
height (in meters), estimated correlation coefficients of = 0.814 and ry = 0.870 
were obtained. However, the slopes of the regression lines (in dB/meter) were only 
2.2 dB/meter (2.8 dB/meter) for the horizontal (vertical) data. Thus, while at 8.6 
GHz, 30°, 7 ° shows a dependence on plant height, the sensitivity of o^° to plant 
height variations is quite small . As frequency Is increased (Figure 4b), the linear trend 
in (T° which was apparent at 8.6 GHz has disappeared. The reduction in this trend 
is attributed to rainfall. Consider the 17.0 GHz data collected at an angle of incidence 
of 30°. On August 6 and August 22 a dip Is discernible in the trend of cr°. By refer- 
ring to Figure 1 it is seen that on both dates a significant amount of rain fell. This 
rain was recorded in the early morning hours and did not result in a Vet crop when data 
were collected with the radar. It is felt however that the effect of these rains was to 
alter the plant canopy geometry in such a manner so as to reduce the value of <^°. 

This phenomenon has also been noted for ct° of corn fields [8]. For the case of corn 
this trend for cr® to decrease following a roin was more marked os both frequency and 
the angle of incidence increased. Again this is the cose for soybeans as can be seen 
in Figures 5 and 6. 

Figures 5 and 6 present <J° os a function of time as measured at angles of 
incidence of 50° and 70° respectively. Note that not only do <r^ and cr^° show 
a marked dip on August 6 and 22 but also on August 2. From Figure 1 it is seen that 
while no rain was recorded in Lawrence on or shortly before August 2, the measured 
soil moisture showed that indeed it had rained at the observation site shortly before 
the August 2 data were collected. Furthermore it should be noted that the effect of 
the rain increases with both frequency and the angle of incidence. 

4.2 Temporal Variations of of Milo 

Figures 7 through 10 present the temporal variations of crq"° and 
of milo at four angles of incidence at 8.6 and 17.0 GHz. If we compare the soil 
moisture history as shown in Figure 2 to the < 7 ° history as measured at 8.6 GHz at 
nadir (Figure 7a) it is apparent that soil moisture had a significant influence on u° 
os measured at nadir. 
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The estimafed linear co^elafion coefficient between a — ^ ^ moisture 

is 0,920 (0.956). If however we increase frequency t<5^13.0 GHz the dependence 
of and cr^° on soil moisture appears to have lessened. This is reflected in 
the values of the estimated correlation coefficients of the horizontally and vertically 
polarized data which are 0.710 and 0.762 respectively. Finally at 17,0 GHz 
(Figure 7b) the correlation coefficients are 0,626 and 0.784, It is felt that the trend 
for the dependence of (as measured at nadir) on soil moisture to decrease with 
increasing frequency is the result of increasing attenuation, which increases with 
frequency, caused by the milo canopy. 

Figures 8 through 10 present the temporal variations of at the higher angles 
of incidence and at the higher frequencies. The lack of any meaningful dynamic range 
at these angles and frequencies is one indication; that it is quite difficult to develop 
any significant functional relationship between and any of the crop development 
descriptors. Efforts were made, however, to develop such relationships with little 
success being achieved. 


5.0 ANGULAR VARIATIONS OF a° OF SOYBEANS AND MILO 

This lection will briefly present the angular response characteristics of 
soybeans and milo as measured during 1974. The response as measured on three dates 
will be presented for each crop type along with a short comparison of these data with 
data collected in 1973 (8). 

5.1 Angular Voriation of a° of Soybeans 

Figures 11 and 12 present the angular variations of and of soybeans at 

8.6 and 17.0 GHz. From these figures it is again apparent that tr shows little response 

to temporal changes at the higher angles of incidence. It is interesting to note, however, 

that a® as measured in the 60®“70® range is rather low. In Figure 11a for example 

between ”16 and “19 dB at 8.6 GHz at 70®. It is also notable that at 8,6 GHz, 
n o 

as measured at nadir on July 24 is about 8 dB higher than the remaining two 
values of • Since the soil moisture was quite low on July 24 os compared with 
that as measured on either June 27 or on August 22 it seems that the variations in a® 
at nadir are significantly influenced by factors other than soil moisture. These factors 

are probably the macro- and micro-geometry of the plant canopy. 
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The same effect at nadir is also evident at higher frequencies (Figures 12a 
and 12b) although the curves of o° versus the angle of Incidence assume rather 
different characteristics from those at 8.6 GHz. This is certainly expected, however, 
since the canopy geometry, which is described in terms of the signal wavelength, 
will vary with signal frequency. 

Figures 13 and 14 compare data collected in 1973 [8] and 1974. These two 
sets were chosen to provide a mid-range value of canopy height and because of the 
very similar characteristics of the two crops. The agreement between the 1973 and 
1974 data is good, particularly at angles of incidence in the 10° through 60° range 
although cr^° at 17.0 GHz shows disparity in the 30° through 60° range. 

5.2 Angulor Variations of g° of Milo 

Figures 15 and 16 present the measured angular variations of <r^ and cr^ 
of milo as measured in 1974. Data are depicted as measured on three different 
dates during the growing season. In contrast to the angular response of cr° of 
soybeans, the a° versus angle curves show a trend toward convexity, particubriy 
at the higher angles of incidence and at the higher frequencies. In fact it is interest- 
ing to note that the trends of <J° at 17.0 GHz are nearly Lambertian in nature. 

Figures 17 and 18 compare data collected in 1973 [8] and 1974 from two 
milo fields. While the absolute agreement of these data is not quite as good as that of 
soybeans, the trends in the response of cr° are certainly comparable in the 10° 
through 70° range of incidence angles. 


6.0 CONCLUDING REMARKS 

1 . Because of a lack of wide range of soil moisture data when the soybean 
canopy was immature it was not possible to determine the ability of the MAS 8-18 
to penetrate a soybean canopy. It was determined, however, that it is possible to 
penetrate a milo canopy with X“band signals and tp make certain inferences os to the 
amount of moisture in the underlying soil . 
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Figurs 1 . Data racord of plant moistura, soil moisturo, and plant height as collected from the soybeon field. 
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Figur* 3. Tim# hlstofy of r* of soybeans as m#osur#d af 0® at frequencies of 8,6 GHi (3a) and 17.0 GHz (3b). 
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Ftgui* 4. Tim* Hltlory of of soyboons cn m*«iur*d of 30 at fr*qu*nci*t of 8.6 GHz (4o) and 17.0 GHz (4b). 
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Figur* 6. Tim* history of 0“® of soyboans os m«osur«d at 70® at froqu«nci«s of 8.6 GHz (6o) and 17.0 GHz (6b). 
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Figure 7. Tim# history of <r® of milo os measured at 0® at frequencies of 8.6 GHz (7a) and 17.0 GHz (^). 
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Figure 8. Time history of <r° of milo os measured at 30f at frequencies of 8.6 GHz (8o) and 17.0 GHz (8b). 
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Figur* 9. Tim* history of o-® of milo os meosorod at 50® at froquoncios of 8.6 GHz (9o) orxJ 17 .0 GHz (9b). 
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Figure 11 . Angular response of (11a) and (11b) of soybeans as measured at 8.6 GHz. Three 
curvet ore presented representing different crop conditions which are noted in the figure. 
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Figur* 12. Angular raspons* of (12a) and or^ (12b) of soybean! os measured of 17.0 GHz . Three 
curves are presented representing different crop conditions >Mhich are noted in the figure. 
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Fiflor# 13. Angular r«spons« of og® (13a) and oy® (13b) at irwoMrad in 1973 and 1974 at 8.6 GHz. That# 
data ware choten for comporix>n boted on Hold condition similaritios. 
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Figur* 14. Angolof response of <J^ (14o) ortd oy* (14b) as measured In 1973 and 1974 at 17.0 GHz. These 
data were chosen for comparison based on field condition similarities. 
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Figurt 15. 


Angular raiponsa of o^^(15a) and (15b) of miio as moaturad at 8.6 GHz. Throe 
curves are presented representing different crop conditions which are noted in the figure. 


8 


Soil 

Moisture 

(g/cm^) 

0.04 
0.26 
k 0.15 


Crop Percent 
Height Plant 
Moisture 


(m) 

0.30 

0.92 

1.17 


0.86 
0.81 
0. 71 


Date 

7/12/74 ■ 

8/7/74 -• 

9/17/74 w 


8 


Soil 

Moisture 

(g/cm^l 

0.04 
0.26 
0.15 


Crop Percent 
Height Plant 
(m) Moisture 


0 - 


CropType: Milo 
Frequency (GHz); 17.0 
Polarization; HH 



-20 


0 10 20 30 40 50 60 70 

Angie of Incidence (Degrees) 


0.30 

0.92 

1.17 


0.86 
0.81 
0. 71 


Date 

7/12/74 

8/7/74 

9/17/74 


Crop Type; Milo 
Frequency (GHz); 17.0 
Polarization; VV 



10 20 30 40 50 60 

Angle of Incidence (Degrees) 


(16a) (16b) 

Figure 16. Angular response of (16a) and (16b) of milo os measured at 17.0 GHz. Three 

curves are presented representing different crop conditions which are noted in the figure. 
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Figur* 17. Angular rosponsa of (17a) and (17b) at moasurod In 1973 and 1974 at 8.6 GHz. 
TSom data war* chosan for comparison batod on fl«id condition timiloritias. 
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appendix A: Ground T^u^h Summary for 1974 Soybeans 
Scaftering Experimenf. 


SOYBEANS GROUND TRUTH 1974 


Dafe 

Soil Moisfure (g/cm^ 
N M 

) 

F 

% Planf 
Moisfure 

Planf 

Heighf (m) 

June 27 

.11 

.11 

.09 

84 

16 

July 3 

.08 

.07 

.09 

82 

21 

July 9 

.11 

.11 

.10 

82 

31 

July 15 

.07 

.06 

.05 

82 

44 

July 19 

.06 

.07 

.06 

82 

56 

July 24 

.06 

.06 

.06 

81 

66 

July 26 

.05 

.07 

.07 

82 

66 

Augusf 2 

.09 

.14 

.14 

81 

84 

Augusi 6 

.33 

.35 

.33 

81 

86 

Augusf 9 

.22 

.29 

.28 

81 

105 

Augusf 20 

.31 

.30 

.29 

79 

120 

Augusf 22 

.34 

.35 

.34 

80 

120 


N = near range sample 


M = medium range sample 


F = far range sample 


Appendix B; Ground Truth Summary for 1974 Milo Scattering Experiment, 


MILO GROUND TRUTH 1974 


Dafe 

Soil Moislure g/cm ; 

N M F 

% Planf 
Moisfure 

Plant 

Height (m) 

July 12 

.04 

.04 

.06 

86 

30 

July 18 

.02 

.02 

.03 

86 

46 

July 25 

.03 

.03 

.03 

84 

71 

August 1 

.03 

.03 

.03 

82 

77 

Augusf 7 

.27 

.26 

.26 

81 

92 

Augusi 19 

.13 

.11 

.12 

80 

92 

Augusf 21 

.07 

.09 

.07 

78 

92 

Augusi 29 

.30 

.32 

.31 

78 

112 

Sepiember 17 

.15 

.15 

.17 

71 

117 


N = near range sample M = medium range sample F = far range sample 


appendix C; Soybeans Scaffering Coefficients, 1974, 


Averaged Slgmoo Soybeans, June 27, 


1974 


ANTENNA ANGLE 0 


FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL hi- -A. 5 -6.4 

POL VV -?.4 -3.9 

-6.2 

-2.5 

-4.8 

-1.7 

-2. 1 
-1.2 

-2.2 
• 1 • 6 

-3.1 

-1.5 

-2.0 

0.6 

-0.9 

0.4 

-L.3 

-4.8 

-6.5 

-5.0 

ANTENNA 

ANGLE 

10 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

-9.6 -9.9 

-8.8 -8.5 

-8.9 
-7. 6 

-7.4 

-6.4 

-8.7 

-7.2 

-5.9 

-6.0 

-6.5 

-4.5 

-5.2 
-3 .8 

-4.0 

-3.2 

-5.2 

-5.9 

-5.6 

-5.3 

ANTENNA 

angle 

20 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13. C 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL hh 
FOL VV 

10.6 

-9.4 

-9.8 

-9.5 

-9.9 

-7.7 

-6.9 

-6.5 

-7.2 

-6.6 

-7.9 

-7.7 

-10.9 

-6.2 

-8.1 

-6.6 

-5,5 

-6.8 

-7.8 

-8.0 

-9.6 

-8.2 

ANTENNA 

ANGLE 

30 










FREQ 

8.6 

9.4 

10.2 

11. C 

11.8 

13.0 

13.8 ‘ 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

11.8 - 
-9.7 

10.9 

-9.4 

-10.5 

-8.6 

-10.6 

— 8.6 

-9.0 

-7.5 

-10.4 

-8.4 

-10.2 

-7.1 

-9.7 

-7.1 

-8,1 

-7.7 

-10.6 

-9.7 

-11.3 

-10.5 

ANTENNA 

ANGLE 

40 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.^ 

16.2 

17.0 

FOL HH 
FOL VV 

13.3 - 
10.7 - 

13.7 

10.4 

-11.4 

-9.9 

-11.4 

-9.9 

-10.4 

-8.6 

-10.6 

-8.2 

-11.7 

-7.2 

-10 .7 

-9.2 

-10.0 

-8.2 

-12.1 

-10.1 

-11.7 

-9.8 

ANTENNA 

ANGLE 

50 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

14.2 - 
11.9 - 

14.5 

12.3 

-13.3 

-11.4 

-12.7 

-11.4 

-12. C 
-10.1 

-11.8 

-9.3 

-11.9 

-9.3 

-11 .4 
-9.7 

-11.0 

-8.8 

-13.7 

-11.1 

-13.3 

-10.2 

ANTENNA 

ANGLE 

60 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

•16.5 - 
13.8 - 

15.9 

13.4 

-14.9 

-13.0 

-14.4 

-12.8 

-lu.G 

-12.2 

-13.3 

-10.7 

-13.6 

-11.4 

-13.4 

-10.7 

-12.9 

-11.3 

-14,2 

-12.8 

-14.3 

-11.4 

ANTENNA 

> ANGLE 

70 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13. C 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -18.5 -17.8 

FOL VV -16.6 -t6.3 

-16.9 

-15.3 

-16.0 

-14.2 

-15.5 

-13.9 

-15.2 

-12.9 

-15.7 

-13.0 

-14.9 

-12.8 

-14,4 

-13.4 

-16.0 

-14.5 

-15.9 

-13.1 


origh^al page is 

■ • OF POOR QUALITY 


Averaged Sigmao Soybeans, July 3, 


1974 


ANTENNA ANGLE 0 


FREO 

8.6 9.4 IQ. 2 11.0 

11.0 

13.0 

13.8 

14.6 

15.4 

16.2 17.0 

FOL Hh -4,7 -6.0 -6.1 -8.6 

FOL V\< -6.1 -6.7 -6.4 -7.9 

-5.6 

-5.8 

-5.4 

-2.9 

-7.0 

-3.2 

-5.3 

-0.2 

-3.6 

-1.9 

-5.8 -6.1 

-3.6 -3.0 

■ ANTENNA 

ANGLE IQ 







FREC 

8.6 9.4 10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 17.0 

FOL HH -10.0 -11.5 -7.14 -6.8 

FOL VV -7.2 -9.0 -3.6 -4.9 

-6.0 

-6.3 

-7.0 

-6.5 

-7.0 

-4.5 

-6 . 4 
-5.3 

-6 .6 
-5.1 

— 8.3 — 8.8 

-6.6 -5.4 

ANTENNA 

ANGLE 20 







FREC 

8.6 9.4 10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 17.0 

POL Hh -7.6 -9.6 -8.5 -8.5 

FOL N/V -7.3 -9.2 -9.C -7.9 

-6.0 

-5.6 

-8.2 

-7.6 

-9.4 

-7.0 

-6.4 

-6.5 

-7,2 

-7.2 

-9.8 -10.0 
-8.2 -7.8 

ANTENNA 

angle 30 







FREC 

8.6 9.4 10.2 11,0 

11.8 

13. C 

13.8 

14.6 

15.4 

16.2 17.0 

POL HH 
FOL VV 

10.4 -11.5 -9.4 -9.4 

10,1. -g,7 -8,5 -8.9 

-0.7 

-7.8 

-8.8 

— 6.6 

-9.1 

-6.2 

-7.1 

-5.6 

-6.8 

-6.7 

-9.1 -10.4 
-8.4 -7.7 

ANTENNA 

ANGLE 40 







FREG 

8.6 9.4 10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 17.0 

FOL HH 
FOL VV 

12.1 -12.5 -10.8 -10.3 
1C. 9 -10,5 -9.1 -8.6 

-10.4 

-9.0 

— 8.8 
-6.9 

-8.9 

-6.7 

-8.3 

-6.2 

-6.8 

-6.1 

-9.7 -11.4 
-8.5 -7.9 

ANTENNA 

ANGLE 50 







FREQ 

8.6 9.4 10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 17.0 

FOL HH 
FOL VV 

12,9 -11.7 -11.0 -11.2 
11.1 -12.1 -9.5 -10.2 

-10.4 

-9.6 

-IG .3 

-8.2 

-11.0 

-0.4 

-1C .5 
-8.2 

-10.0 

-8.2 

-12.0 -12. C 
-9.9 -9.1 

ANTENNA 

ANGLE 60 







FREG 

8.6 9.4 10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 17.0 

FOL HH -14,1 -13.8 -12.1 -12.6 

POL VV -12.5 -12,9 -11.8 -11.8 

« 

-12.2 
-10 .9 

-11.5 

-9.7 

-12.4 

-10.2 

-11.4 

-9.7 

-11.0 

-9.9 

-13.0 -13.2 
-11.1 -9.8 

ANTENNA ANGLE 70 







FREC 

3.6 9.4 10.2 11.0 

11.8 

13.0 

13.8 

14.6 

' 15.4 

16.2 17,0 

FOL HH -17.0 -16.6 -15. A -14,9 

FOL VV -15.1 -14.5 -13.6 -13.1 

-14.0 

-12.4 

-13.4 

-11.8 

-14.1 

-11.7 

-13.5 

-11.0 

-13.0 

-11.3 

1-14.6 -14.6 
-13.1 -11.0 


C-2 


Averaged Sigmao Soybeans, July 9, 1974 


antenna angle 0 


FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

2.6 

4.0 

1.6 

2.9 

6.9 

7.9 

6.4 

7.3 

5.4 

7.6 

4.2 

6.1 

3.4 

5.6 

3.9 

5.0 

5.0 

5.7 

2.6 

5.6 

1.3 

4.2 

ANTENNA 

angle 

10 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL eh -5.0 -8.6 

FOL VV -4.9 -8.1 

-3.8 

-3.4 

-3.9 

-4.5 

-5.5 

-2.3 

-2.7 

-1.6 

-4.1 

-2.1 

-4.7 

-3.9 

-2.5 

-1.6 

-5.8 

-5.4 

-5.6 

-4.9 

ANTENNA 

ANGLE 

20 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HF 
FOL VV 

-9.7 

-8.8 

-8.7 

-7.9 

-8.3 

-7.5 

-5.9 

-5.6 

-6.4 

-5.7 

-5.5 

-4.2 

-7.2 

-5.4 

-6.4 

— 4 . 8 

-6.1 

-4.7 

-7.0 

-6.0 

-7.5 

-5.5 

ANTENNA 

angle 

30 










FREQ 

8.6 

9.4 

10.2 

11. C 

11.8 

13.0 

13.8* 

14.6 

..15.4 

16.2 

17.0 

FOL HN 
FOL VV 

-9.8 - 
-8.1 

10.5 

-9.0 

— 8.6 
-7.0 

-8.7 

-7.7 

-7.7 

-6.5 

-7.6 

-6.5 

-8.3 

-6.4 

-7.9 

-5.2 

-6.5 

-5.1 

-7.5 

-6.7 

-9.0 

-6.1 

ANTENNA 

ANGLE 

40 










FREC ■ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15,4 

16.2 

17.0 

FOL H- 
FOL VV 

11.9 - 

10.9 - 

11.6 
10 .3 

-11.0 -10.0 
-9.0 -9.0 

-10.6 

-8.7 

-8.6 

-7.2 

-9.6 

-7.2 

-8.6 

-7.1 

-9.0 

-6.9 

-3.9 

-8.1 

-10.2 

-8.1 

ANTENNA 

ANGLE 

50 










FPEC 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL Hh 
FOL VV 

13.2 - 
11.5- 

12.9 

11.7 

-11.8 -11.9 
-10.2 -10.0 

-10.8 

-9.1 

-IC .5 

-8.0 

-10.8 

-7.9 

-9.8 

-7.5 

-9.4 

-8.1 

-10.4 

-9.5 

-11.5 

-8.3 

ANTENNA 

ANGLE 

60 ■ 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HF 
FOL VV 

14.8 - 
13.6 - 

14.0 

13.9 

-13.1 -13.3 
-12.6 -11.6 

-12.8 

-10.9 

-11.8 

-10.2 

-12.2 

-10.3 

-11.7 

-9.5 

-11.5 

-9.9 

-12.1 

-10.9 

-12. ▼ 
-10.6 

ANTENNA 

ANGLE 

70 










FREC 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL hF 
FOL VV 

17.2' - 
■15.6 - 

16.6 

15.2 

-15.9 -15.1 
.-14.3 -13.9 

-14.5 

-13.2 

-14.2 

-12.2 

-14.5 

-12.3 

-14.0 
-11 .3 

-13.4 

-12.2 

-14.8 

-13.0 

-15.0 

-12.3 


ORIGINAL PAGE IS 
OF POOR QUALTTYi 


C-3 








•• 


Averaged Sigmao Soybeans, July 15, 1974 ► 


ANTENNA ANGLE 0 


frec 

8.6 

9.4 

10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HN 

4.7 

4.0 

9.3 3.8 

4.2 

4.6 

3.3 

3.9 

2.3 

1.5 

1.5» 

FOL VV 

6.6 

6.3 

7.C 5.5 

5.9 

5.0 

4.1 

3.5 

2.2 

C.6 

0.6* 

ANTENNA 

ANGLE 

10 









FREG 

8.6 

9.4 

10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -6.4 -7.1 

-6.4 -5.5 

-5.5 

-4.1 

-4.7 

-4.0 

-3.3 

-«♦ .6 

-4.6* 

FOL VV -4.7 -6.9 

— 6.6 — 5.6 

-4 . 4 

-2.4 

-3.1 

-1 .9 

-3.3 

-4.1 

-4.1* 

ANTENNA 

ANGLE 

20 









FREQ 

8 • 6 

9.4 

10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL Hh -8.4 -7.8 

-8.1 -6.6 

-5.5 

-6.3 

-6.8 

-6.2 

-5.3 

-6.3 

-6.3* 

POL VV -6.7 • 

-7.1 

-7.4 -5.9 

-5.0 

-4.8 

-5.3 

-4.6 

-4.3 

-5.7 

-5.7* 

ANTENNA 

ANGLE 

30 









FREC 

8.6 

9.4 

10.2 11. C 

11.8 

13. r 

13.8 

14.6 

15.4 

16.2 

17.0 

POL HH 

-9.9 - 

10 .0 

— 8.3 — 8.6 

-7.8 

-6.9 

-7.5 

-7 .5 

-5 .9 

-7.1 

-7.1* 

FOL VV 

-8.5 

-9.6 

-8.0 -7.4 

-5.7 

-5.4 

-5.4 

-5.2 

-4 . 8 

-6.0 

-6.0* 

ANTENNA 

ANGLE 

40 









FREG 

8.6 

9.4 

10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 

10.5 - 

10.6 

-10 .1 -10.0 

-8.4 

-8.3 

-9.2 

-8.3 

-7.5 

-8.3 

-8.3* 

FOL VV 

-9.4 - 

10.2 

-8.4 -9.0 

-8.0 

-7.0 

-7.0 

-5.5 

-5.7 

-7.4 

\ 

-7.4* 

ANTENNA 

ANGLE 

50 









FREC 

8.6 

9.4 

10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15*4 

16.2 

17.0 

FOL HH 

12.2 - 

12.3 

-11.3 -11.3 

-9.5 

-9.2 

-9.7 

-9.7 

-10.0 

-10.0 

-10.0* 

FOL VV 

1 c . 8 — 

11.7 

-9.7 -10.0 

-8.0 

-7.4 

-7.8 

-7.5 

-8.1 

-8.7 

-8.7* 

ANTENNA 

ANGLE 

60 









FREQ 

8.6 

9.4 

10.2 11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 

14.5 - 

14.6 

-13.7 -12.5 

-12.2 

-11.3 

-11.8 

-11.3 

-10.7 

-12.4 

-12.4* 

FOL VV 

12.8 - 

13.8 

-12.7 -12.0 

-10.4 

-10.0 

-10.2 

-9.1 

-9.6 

-10.8 

-10.8* 












ANTENNA 

> ANGLE 

: 70 





• 

/ 

> 

S 


FREC 

8.6 

9.4 

10.2 11.0 

11. 8 

13.0 

13. 8 

14.6 

15.4 

16.2 

17.0 

FOL HH -16.4 -16.2 

-15.4 -14.4 

-13.5 

-13.5 

-14.4 

-11 .6 

-12.3 

-13.8 

-13.8* 

FOL VV -14.8 -15.2 

-14.1 -13.3 

-12. 0 

-11.8 

-11.4 

-10 .8 

-11.6 

-12.3 

-12.3* 


C-4 


/ 


Averaged Sigmao Soybeans, July 19, 


1974 


ANTENNfi 

ancle 

0 




FREG 

6.6 

9.4 

10.2 

11.0 

11.8 

FOL hh 
FOL \l\i 

C. 

1.6 

1.2 

0.3 

0.5 

0.7 

-0.5 

0.5 

1.6 

2.6 

ANTENNA 

angle 

10 




FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

FOL Hh 
FOL VV 

-7.2 

-6.6 

— 6.4 
-5.5 

-5.e 

-4.6 

-2.4 

-5.1 

m m 

1 1 

ANTENNA 

ANGLE 

20 




FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

FOL Hh 
FOL VV 

-8. A 
-7.7 

-8.1 

-8.0 

-7.2 

-5.9 

-6.5 

-5.9 

-6.1 

-4.6 

ANTENNA 

ANCLE 

30 




FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 


13.0 

13.8 

14.6 

15.4 

16.2 

17,0 

3.4 

3.C 

3.3 

4.0 

4.3 

5.1 

5.9 

4.2 

2.3 

2.6 

2.3* 

2.6* 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

-5.0 

-3.1 

-5.1 

-3.2 

-4.6 

-2.7 

-3.3 

-2.9 

-5.0 

-3.5 

-5.0* 

-3,5* 

13.0 

13.8 

14.6 

15.4 

16.2 

17. Q 

-4.8 

-4.1 

-5.7 

-4.0 

-6.1 

-3.8 

-4.9 

-4.5 

-5.9 

-5.7 

-5.9* 

-5.7* 

13.0 

13.8 * 

14.6 

15.4 

16.2 

17.0 


FOL HH 
FOL VV 

-9.3 -9.1 

-9.0 -8.7 

-8.4 

-7.5 

-7.5 

-7.0 

-7.2 

-5.5 

ANTENNA 

ANGLE 40 




FREQ 

8.6 9.4 

10,2 

11.0 

11.8 

FOL H- 
FOL VV 

10.7 -10.1 
-9.7 -8,8 

-9.5 

-9.0 

-8.7 

-7.8 

-8.0 

-7.C 

ANTENNA 

angle 50 




FREQ 

6.6 9.4 

10.2 

11.0 

11.8 

FOL Fh 
FOL VV 

12.1 -11.5 

11.2 -11.0 

-10.7 

-9.5 

-10.2 

-8.7 

-9.3 

-7.9 

ANTENNA 

ANCLE 60 




FREQ 

8.6 9.4 

10.2 

11.0 

11.8 

FOL HH 
FOL VV 

13.9 -13.9 
12,4 -12.2 

-12.7 

-11.2 

-12.0 

-10,8 

-11.2 

-9.5 

ANTENNA 

ANGLE 70 

t 




FREQ 

8.6 9.4 

10.2 

11.0 

11.8 

FOL hh 
FOL VV 

16.3 -15.8 
14.6 -14.4 

-14.7 

-13.6 

-14.0 

-12,3 

-13.3 

-11.7 



C-5 


-6,0 

-4.4 

-6.7 

-5.1 

-7,2 

-4.5 

-5.7 

-5,3 

-6.9 

-6.1 

-6. 9* 
-6.1* 

13.0 

13.8 

14.6 

15.4 

16.2 

17,0 

-7.9 

-5.6 

-8,2 

-5.8 

-7.0 

-4 ,6 

-7.0 

-4.5 

-8.3 

-6.2 

-8,3* 

-6.2* 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

-8.8 

-6.5 

-9.9 

-6.5 

-0 .9 
-5.5 

-7.9 

-6.4 

-9.2 

-7,7 

-9.2* 

-7.7* 

13. C 

13.8 

14.6 

15.4 

16.2 

17.0 

10.7 

-6.9 

-11.1 

-7.0 

-10 .4 

-5.7 

-9.9 

-6.8 

-11.2 

-7,5 

-11.2* 

-7.5* 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

12.6 

11.0 

-13.4 

-11.0 

-12.2 
-10 .1 

-12.3 

-10.3 

-13.0 

-11.6 

-13.0* 
-11.6* ! 


Averaged Sigmoo Soybeare, July 24 , 1974 


ANTENNA ANGLE 0 










FREG 8.6 9. A 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL hh 3.8 2.4 

FOL VV 4.4 3.6 

5.0 

5.7 

3.7 

5.0 

4.6 

5.6 

^ . 3 
4,5 

4.1 

5.1 

3.4 

4.9 

5.5 
5.2 

1.9 

3,4 

2.2 

4.2 

ANTENNA ANGLE 10 










FREQ 8.6 9.4 

10.2 

11.0 

11.6 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -7.5 -7.7 

FOL VV -7.0 -7.3 

-5.6 

-5.6 

-4.5 

-4.9 

-4,9 

-4.1 

-5.9 

-U.6 

-5.2 

-2.9 

-4.1 

-2.6 

-3.1 

-2.7 

-5.3 

-5.1 

-5.2 

-3.2 

ANTENNA ANCLE 20 










FREG 8.6 9.4 

10.2 

11,0 

11.8 

13. C 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HN -9.4 -8.6 

FOL VV -7.e -8.3 

-7.9 

-5.9 

-7,2 

-6,7 

-5.1 

-4.6 

-7.0 

-5.8 

-6.4 

-4,1 

-6.3 

-3.8 

-5.3 

-3.5 

—6 . 3 

-5.3 

-6.8 

-4.4 

ANTENNA ANGLE 30 




' 






FREG 8.6 9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

« 

14,6 

15.4 

16.2 

17.0 

FOL H- -9.2 -9.9 

FOL VV -8.0 -8.8 

-8.3 

-7,2 

-8,6 

-7.5 

-7.5 

-6.3 

-7.8 
-6 . 6 

—6 . 8 
-5.1 

-7.0 
-5 .3 

-5,6 
-4 . 2 

-7,8 

-5.7 

-7.5 

-5.2 

antenna angle 40 










FREQ 8.6 9.4 

10.2 

11.0 

11 .8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -11.1 -10.9 

FOL VV -10.4 -9.4 

-9.3 

-9.2 

-9.1 

-8.1 

-7.9 

-6.7 

-8,7 

-7.3 

-8,2 

-6.5 

-8,2 

-6.6 

-6.4 

-5.4 

-0.0 

-7.2 

— 8 .4 
-5,8 

ANTENNA ANGLE 50 




- .. 

. 





FREG 8.6 9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL hH -11.9 -10.9 

FOL VV -10.3 -11.1 

-10.4 

-10.1 

-10.1 

-9.9 

-9.7 

-8.6 

-10.3 

-9,2 

-10.3 

-8.0 

-9.8 

-7,7 

-8,2 

-7.4 

-9.6 
— 0.0 

-9.5 

-7,2 

ANTENNA ANGLE 60 








**■ 


FREQ 8.6 9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL FH -13.4 -12.6 

FOL VV -12.3 -12.3 

-12.0 

-11,2 

-11.6 

-10.8 

-11.1 

-10.0 

-11.9 

-10.6 

-11.1 

-9.3 

-11.0 

-8.7 

-9.5 

-8.7 

-11.4 

-10.0 

-11.4 

-3.3 

ANTENNA ANGLE 70 










FREQ 8.6 9.4 

10.2 

11.0 

11.8 

13,0 

13.8 

14.6 

15.4 

16.2 

‘j. 

17.0 

FOL HH -16.0 -15.8 

FOL VV -14.8 -14.9 

-14.6 

-13.6 

-14,0 

-12.9 

-13.6 

-12.2 

-14.1 

-12.9 

-13.6 

-11.6 

-13,2 

-11.4 

-12.3 

-10.9 

r 

-13,5 

-12.0 

-13.6 

-10.5 


C-6 


Averaged SIgmao Soybeans, July 26, 1974 


ANTENNA ANGLE 0 


FREC 


6.6 

9.1* 

i\J 

• 

o 

11.0 

11.8 

13.0 

13, 

8 

1A.6 

15.4 

16.2 

17.0 

FOL 

H- 


2.2 

2. 0 

1.0 

2.6 

2. A 

A. 

7 

6.3 

7.8 

6.3 

5.0 

FOL 

VV 

5.e 

5.0 

A. 8 

1.6 

2.9 

2.1 

A. 

.1 

5.0 

6.0 

4.9 

4.4 

ANTENNA 

ANGLE 

10 











FREC 


8.6 

9. A 

10.2 

11.0 

11.8 

13.0 

13, 

.8 

1A.6 

15.4 

16.2 

17.0 

FOL 


-7. A 

-6.9 

-A.c 

-5.8 

-5.2 

-3.8 

-2, 

,8 

-A. 7 

•2.4 

-A. 2 

-4.3 

FOL 

VV 

-5.7 

-6.6 

-A. A 

“A .6 

-4.6 

-4.5 

-3, 

,0 

-2.8 

-2.2 

-A.O 

-2.9 

ANTENNA 

ancle 

20 











FREC 


8.6 

9. A 

10.2 

11.0 

11.8 

13.0 

13, 

,8 

1A.6 

15.4 

16.2 

17.0 

FOL 

HF 

-8.2 

-7.7 

-6.0 

-6.5 

-5.0 

-5.9 

-5, 

.2 

-5.5 

-3.9 

-5.7 

-5.0 

FOL 

VV 

-7.6 

-7. A 

-6.5 

-5.3 

-A. 5 

-5.1 

-3, 

,5 

-3.7 

-3.3 

-A. 5 

-3. A 

ANTENNA 

ANGLE 

30 











FREQ 


8.6 

9. A 

10.2 

11.0 

11.8 

13.0 

13, 

.8 

1A.6 

15. A 

16.2 

17.0 

FOL 

FF 

-9.1 

-9.2 

-3.3 

-7.7 

-7.8 

-7.0 

-6, 

,8 

-6.8 

-A. 8 

-6.4 

-6.4 

FOL 

VV 

-8.2 

-8.1 

-6.7 

-6.3 

-A. 9 

-6.1 

-A, 

,3 

-A. 3 

-3.2 

-5.0 

-A. 2 

ANTENNA 

ANGLE 

AO 











FREC 


8.6 

9. A 

10.2 

11.0 

11.8 

13.0 

13, 

.8 

14.6 

15.4 

16.2 

17.0 

FOL 

HF 

IC.G - 

ie.6 

-8.7 

-8.5 

-7.8 

-7.7 

-7, 

.7 

-7. A 

-5.8 

-7.3 

-7.0 

FOL 

VV 

-8.6 

-9.1 

-7.6 

-7.5 

-6.9 

-6. A 

-5, 

,0 

-5 .A 

-3.5 

-5.6 

-A.l 

ANTENNA 

ANCLE 

50 











FREQ 


8.6 

9. A 

10.2 

11.0 

11.8 

13. u 

13, 

,8 

1A.6 

15.4 

16.2 

17.0 

FOL 

HF 

11.5 - 

11.7 

-9.6 

-9. A 

-9. A 

-9.6 

-9, 

.3 

-8.3 

-7.3 

-8. A 

-7.8 

FOL 

VV 

-9. <3 - 

10.2 

— 8.6 

-e.A 

-7.6 

-7.5 

-6, 

.8 

-6.7 

-4.9 

-6.7 

-A. 8 

ANTENNA 

angle 

60 











FREC 


8 . E 

9. A 

10.2 

11.0 

11.8 

13.0 

13, 

,8 

lA.e 

15.4 

16.2 

17.0 

FOL 

HF 

13.1 - 

13.2 

-11. e 

-10.9 

-10.5 

-11.3 

-10. 

.8 

-10 .8 

-9.2 

-10.7 

-10.3 

FOL 

VV 

12.0 - 

12.3 

-11.0 

-9.8 

-9.5 

-9.5 

-8. 

,2 

-8 .4 

-7 .4 

-8.5 

-7.2 

ANTENNA 

ANGLE 

70 











FREQ 

8.6 

9. A 

13.2 

11.0 

11.8 

13.0 

13. 

.8 

14.6 

15. A 

16.2 

17.0 

FOL 

HF 

15.2 - 

15.1 

-1A.3 

-13.1 

-13.0 

-13.1 

-12. 

,4 

-12.2 

-11.1 

-12.1 

-11.7 

FOL 

VV 

13.9 - 

1A.2 

-13. C 

-12.0 

-11.1 

-11.5 

-10, 

.1 

-9.9 

-9.6 

-10.3 

-9.0 


C-7 


Averaged Sfgmao Soybeans, August 2, 1974 


ANTENNA ANGLE 0 


PREG 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
POL VV 

O.A -1.8 
1.9 -0.8 

-0 . 8 
0 . 

-0.9 

-0.4 

0.7 

-0.4 

-0.7 

-1.1 

-1.3 

-0.9 

-0.8 
-0 .8 

0.1 

-0 .7 

-1.6 

-1.7 

-1.3 

-0.2 

ANTENNA 

ANGLE 

10 










FREQ 

8.6 

9.4 

13.^ 

11.0 

11.8 

13. C 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -5.1 -5.6 

FOL VV -4.4 -4.7 

— 4.5 

-4 . 6 

-4.7 

-4.7 

-5.0 

-4.3 

-5.2 

-4.5 

-5.0 

-3.6 

-4.7 

-3.0 

-2.2 

-3.4 

-5.5 

-4.5 

-4.4 

-2.3 

ANTENNA 

ANGLE 

20 










FREG 

8.6 

9.4 

10.2 

11.0 

11.8 

13. G 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

-7.2 
-6.4 ■ 

-7.5 

-6.9 

-7.2 

-6.6 

-6.7 

-5.7 

-5.4 

-4.5 

-6.9 

-5.2 

-6.4 

-4.5 

-5.8 

-4.1 

-4.9 

-4.2 

-6.1 

-5.5 

-5.7 

-3.1 

ANTENNA 

ANGLE 

30 










FREG 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

-8.4 

-7.1 

-8.8 

-7.6 

-8.4 

-6.3 

-7.7 

-6.8 

-7.5 

-5.8 

-8.3 

-6.2 

-7.9 

-4.8 

-6.9 

-4.4 

-5.9 

-4.5 

-7.8 

-6.2 

-6.6 

-3.9 

_ ANTENNA 

ANGLE 

40 










FREG 

8.6 

9.4 

10.2 

11. C 

11.8 

13. C 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

-9.7 

-8.3 

-9.9 

-3.9 

-9.1 

-7.7 

-8.8 

-7.7 

-8.7 

-7.2 

-8.6 

-7.3 

-8.7 

-6.5 

-7.9 
-5 .9 

-6.8 

-4.9 

-8.4 
-7. 1 

-7.6 

-4,5 

ANTENNA 

angle 

50 










FREG 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

11.2 - 
-9.6 - 

11.6 

10.5 

-10.6 

-9.5 

-10.3 

-9.3 

-9.6 

-8.7 

-10.3 

-9.0 

-10.2 

-8.1 

-9.5 

-7.0 

-8.6 

-7.4 

-10.3 

-8.7 

-9.4 

-6.2 

ANTENNA 

ANGLE 

60 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

l5.4 

16.2 

17.0 

FOL HH 
FOL VV 

13.1 - 
11./ - 

13.3 

12.3 

-12.8 

-11.0 

-12.2 

-10.7 

-11.9 

-10.4 

-12.2 

-10.8 

-12.3 

-10.0 

-11.4 

-9.0 

-10.6 

-8.9 

-12.1 

-10.4 

-11.3 

-8.1 

ANTENNA 

ANGLE 

70 










FREQ 

8.6 

9.4 

10.2 

11.0 

11 ; 8 

13.0 

13.8 

14.6 

15.4 

16.2 

17 {O 


-15.6 -15.4 -15.1 -14.7 -13.9 -14.4 -14.2 -13.6 -l,3^-l4.5 -13.5 

-13.9 -14.2 -13.4 -13.1 -12.3 -12.6 -12.0 -12.7 -9.9 

*. • 


POL H»- 
POL VV 


C-8 


Averaged Sigmao Soybeans, August' 6, 1974 



antenna 

angle 

0 




FREG 

d.e 

9.4 

10.2 

11.0 


FOL FF 

1.0 

0.3 

1.7 

C.l 


FOL VV 

2.5 

1 .3 

1.6 

0.1 

V'. 

ANTENNA 

ANGLE 

13 




FREC 

8.6 

9.4 

10.2 

11.0 


FOL hh 

-6.6 

-7.0 

-6.5 

-6.4 


FOL VV 

-i*.7 

-6.4 

-5.0 

-4.7 


ANTENNA ANGLE 20 


- 

FREC 

8.6 9.4 

10.2 

11.0 


FOL FF 

-7.C -8.1 

-8.3 

-7.5 

- 

FOL VV 

-6.7 -7.3 

-6.5 

-7.0 


ANTENNA 

ANGLE 30 



• 

FREC 

8.6 9.4 

10.2 

11.0 


FOL Hh 

10. C -10. C 

-9.2 

-8.6 

• 

FOL VV 

-7.7 -8.4 

-8.2 

-8.1 

- 

ANTENNA 

ANGLE 40 




FREQ 

8.6 9.4 

10.2 

11.0 


FOL HH 

11.0 -11.0 

-10.0 

-10.4 


FOL VV 

-9.4 -9.2 

-8.9 

-9.2 


ANTENNA 

ANGLE 50 



- 

FREQ 

8.6 9.4 

10.2 

11.0 


FOL HH 

12.8 -13.6 

-12.8 

-12.4 

- 

FOL VV 

11.2 -11.2 

-10.5 

-10.6 


ANTENNA 

ANGLE 60 




FREQ 

8.6 9.4 

10.2 

11.0 


FOL FF 

15.2 -15.4 

-15.2 

-14.6 


FOL VV 

13.1 -13.8 

-12.8 

-12.7 


ANTENNA 

ANGLE 70 




FREQ 

8.6 9.4 

10.2 

11.0 


FOL FH 

•^8 -18.3 

-17.8 

-18.0 


FOL VV 

»>^6.5 


-15.8 


1 

OICGUfAj^PAGE lo 
OF. POOR. QUALITY 




** .* ** 




CD 

• 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

-0.4 

0.5 

-0.7 

1.2 

1.1 

2.3 

1.2 

2.3 

2.7 

2.0 

-0.8 

-1.3 

-1.3 

-0.5 


11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

-6.2 

-4.5 

-6.8 

-6.1 

-7.3 

-4.8 

-5.7 

-5.1 

-4.6 

-4.0 

-6.9 
-6 . 0 

-7.5 

-5.6 


• 

CD 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

-7.2 

-6.6 

-7.9 

-6.3 

-8.1 

-5.2 

-6.7 

-5.0 

-7.0 

-5.2 

-8.0 

-6.1 

-8.2 

-5.8 


11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

-9.0 

-6.8 

-9.6 

-7.7 

-8.9 

-6.3 

-8.9 
-6 .4 

-7.6 

-6.4 

-9.6 

-7.4 

-10.5 

-6.3 


11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

-9.4 

-8.8 

-10.5 

-8.8 

-10.3 

-7.7 

-10.8 

-7.5 

-9.2 

-8.0 

-11.2 

-9.2 

-11.1 

-7.3 


11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

12.3 

10.6 

-12.6 
-10. e 

-12.6 

-9.3 

-12.6 

-9.6 

-11.6 
■ -8.8 

-13.3 

-10.8 

-12.5 

-9.6 


11.8 13.0 

13.8 

14.6 15.4 

16.2 

17.0 

14.4 -15.2 
12.3 -13.5 

-15.2 

-12.2 

-14.9 -13.9 
-12.1 -12.3 

-15.3 

-13.3 

-15.6 

-11.9 


11.8 

13.0 

13.8 

14.6 

15.4 16.2 

17.0 

16.9 

15.2 

-18.1 

-15.7 

-17.9 

-14.7 

-17.4 

-14.7 

-16.7 -18.1 
-14.7 -16.0 

-18.0 

-14.5 


C-9 


Averaged Sigmoo Soybeans, Augusf 9, 1974 


ANTENNA ANGLE 0 


FREQ 8.6 

9.4 

10.2 

11.0 

11.8 

13. C 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HF ?.0 

FOL \l\l 3. A 

-0.3 

1.0 

0.4 

0.6 

0. 

-0.1 

0.9 

n. 

-1.7 

-2.0 

-0.7 

-0.2 

-0.9 

-1.5 

— 0.8 

-0.8 

-1.7 

-2.5 

-3.5 

-0.7 

. ANTENNA ANGLE 10 










FREQ 8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15,4 

16.2 

17,0 

FOL FF -7.0 

FOL VV -5.7 

-8.3 

-6.1 

-e.i 
-6 . 0 

-7.9 

-5.5 

-8.0 

-4.9 

-6.6 

-4.9 

-6.6 

-3.4 

-6.8 

-3.4 

-6.0 

-3.4 

-7.6 

-5.7 

-6.9 

-3,3 

ANTENNA ANGLE 20 










FREQ 8.6 

9.4 

10.2 

11.0 

11.8 

13. G 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -7.4 

FOL VV -6.0 

-8.9 

-7.5 

-8. n 
-6.0 

-7.8 

-5.6 

-6.6 

-5.7 

-7.8 

-5.9 

-6.9 

-4.5 

-6.4 

-3.8 

-5.5 

-4.9 

— 8.3 

-5.9 

-7.7 

-4.4 

ANTENNA ANGLE 30 










FREQ 8.6 

9.4 

10.2 

11. P 

ll.fi 

13. r 

13.8 

• 

14.6 

15.4 

16.2 

17.0 

FOL HH -9.0 

FO^ VV/ -7.7 

-10.4 

-8.5 

-9.1 

-7.2 

-8.8 

-7.0 

-9.0 

-6.9 

-8.4 

-6.2 

-8.7 

-6.0 

-7.7 

-5.5 

-7.9 

—5 • 2 

-9.0 

-6.5 

-8.0 

-4.2 

antenna angle 40 










FREQ 8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HF -11.0 

POL VV -8.0 

-11.7 

-10.1 

-10.fi 

-9.0 

-10.4 

-9.2 

-10.1 

-8.0 

-10.5 

-8.2 

-10.7 

-6.5 

-9.6 

-6.5 

-8,9 

-6.9 

-10.6 

-8.5 

-10.0 

— 6.4 

ANTENNA ANGLE 50 










FREC 8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -12.7 

FOL VV -iG.e 

-14.0 

-11.9 

-12.8 

-11.0 

-12.7 

-10.8 

-12.3 

-10.5 

-12.7 

-11.0 

-12.7 

-9.9 

-12.5 

-9.2 

-11.7 

-9.6 

-13.3 

-10.3 

-12.7 

-8.7 

ANTENNA ANGLE 60 










FREQ 8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HF -15.1 

FOL VV -12.2 

-15.5 

-13.5 

-15.4 

-12.4 

-19.1 

-12.4 

-15.0 

-11.9 

-15.5 

-13.2 

-15.3 

-11.7 

-15.2 
-11 .2 

-14.2 
-10 .9 

-15.3 

-12.6 

-15.1 

-10.9 

antenna angle 70 



1 







FREC 8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -18.2 

FOL VV -15.6 

-18.8 

-16.4 

-18.6 

-16.2 

-17.8 

-16.4 

-17.5 

-15.3 

-17.9 

-15.6 

-18.2 

-14.3 

-17.2 

-14,4 

-16.6 

-14.5 

-Ifi.O 

-15.8 

-16.5 

-13.9 
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Averaged Sigmao Soybeans, August' 20, 1974 


antenna angle 0 


FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13,0 

13.8 

14.6 

15.4 

16.2 

17,0 

FOL HH -l.fc -3,1 

FOL VV -C.3 -?,2 

-2.9 

-0.9 

-1.7 

-0.1 

-2.0 

0.5 

-2.6 

-0.4 

-2.9 

1.3 

-2.1 

1.2 

-0,3 

1*3 

-1.8 

-0.3 

-2.3 

0.4 

ANTENNA 

ANGLE 

10 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17,0 

FOL HI- -5.5 -6.4 

FOL VV -4.5 -5.3 

-5.6 

-4.1 

-5.4 

-4,1 

-5.0 

-3,4 

-5.7 

-4.1 

-5.6 

-3.3 

-4.9 

-2.4 

-4.2 

-2.6 

-5.9 

— 4.0 

-5,7 

-2.9 

ANTENNA 

ANGLE 

20 










frec 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

\ 

15.4 

t 

16.2 

17,0 

FOL HH -7.3 -7,9 

FOL VV -5.8 -6,2 

-7.2 

-5.6 

— 6.6 
-5.0 

-6.4 

-4.1 

-6.2 

-4.5 

-6.2 

-3.2 

-4.9 

-3.1 

-4.3 

-2.9 

-5.8 

-3.9 

-5.8 

•3 • 2 

ANTENNA 

ANGLE 

30 





• 





FREC 

8 .6 

9.4 

10.2 

11. G 

11.8 

13. C 

13.8 

14,6 _ 

15.^ 

16.2 

17.0 

FOL HH -8.3 • 

FOL VV -6.2 

-8.8 

-6.9 

-8.0 
-6. C 

-7.4 

-6.1 

-7,1 

-5.6 

-7.5 

-5.6 

-7.0 

-4,6 

-6 .7 
-4.3 

-5.7 

-3.7 

-7.6 

-5.3 

-7,3 

-3.9 

ANTENNA 

ANGLE 

40 










FREC 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13,8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

-9.8 - 
-7.1 

10.0 

-7.7 

-9.6 

-7.4 

-9.0 

-7.1 

-8.5 

-6.4 

-8.7 

-6.6 

-8.7 

-5.4 

-8,2 

-5.2 

•7.0 

-4.7 

-8.5 

-6.5 

— 8.6 
-5,2 

ANTENNA 

ANGLE 

50 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

11.2 - 

-8.2 

11.4 

-9.0 

-10.6 

-8.2 

-10.1 

-8.1 

-9.8 

-7.6 

-n .3 
-7.7 

-13.2 

-6.2 

-9.5 

-6.2 

-8.4 

-5.8 

-10.0 

-7.4 

-9.8 

-6.2 

ANTENNA 

ANGLE 

60 










FREC 

8.6 

9,4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

12.4 - 

-8,7 

12.7 

-9.6 

-12.0 

-9.1 

-11.8 

-8.7 

-11.3 

-8.2 

-11.6 

-9.0 

-11 .5 

-8.0 

-10.7 

-7.7 

-10.0 

-7.4 

-11.2 

— 8.6 

-11.2 

-7.4 

ANTENNA 

ANGLE 

70 










FREQ 

8.6 

9.4 

10.2 

11,0 

11.8 

13.0 

13.8 

14.6 

15,4 

16.2 

17.0 

FOL HH 
FOL VV 

15,0 - 
10.7 - 

15.2 

11.6 

-14.6 

-10.9 

-13.6 

-10.9 

-13.5 
-10. 4 

-13,9 

-11.0 

-13.7 

-9.8 

-12.9 

-9.8 

-12.3 

-9.7 

-13.2 

-10.9 

-13.3 

-9.5 
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Averaged Sigmao Soybeans, Augusf 22, 1974 


ANTENNA ANGLE 0 


FREC 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15*4 

16.2 

17.0 

FOL HH -3.3 -U.3 

FOL V\( -l.c -3.3 

-3.0 

-2.2 

-3.2 

-2.0 

-3.2 

-1.9 

-4.0 

-2.8 

-3.3 

-2.0 

-3.4 

-1.7 

-2.5 

-1.4 

-4.1 

-2.5 

-4.4 

-2.2 

ANTENNA 

angle 

10 










FREC 

8.6 

9.4 

10.2 

11.0 

11. 8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HI- -5.6 -6.0 

FOL VV -4.5 -5.4 

-5.6 

-4.3 

-6.0 

-4.9 

-5.3 

-3.8 

-5.8 

-4.7 

-4.7 

-3.8 

-5.0 

-3.8 

-2.9 

-2.8 

-5.3 

-4.8 

-4.8 

-4.3 

ANTENNA 

ANGLE 

20 










FREQ 

8.6 

9.4 

10 . 2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH -7.0 -7.8 

POL VV -6.3 -6.4 

-7.5 

-6.0 

-6.1 

-5.6 

-7.1 

-5.5 

-6.7 

-5.1 

-6.3 

-3.9 

-6.1 

-4.0 

-5.4 

-4.4 

-6.5 

-5.4 

-7.7 

-4.9 

ANTENNA 

ANGLE 

30 










FREC 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

-8.5 - 
-7. 1 

10.0 

-8.2 

-8.5 

-6.6 

-7.5 

-6.8 

-8.6 

-6.5 

-9.2 

-6.3 

-8.5 

-5.3 

-8.0 

-5.1 

-6.7 

-5.1 

-3.1 

-6.9 

-8.5 

-5.4 

ANTENNA 

angle 

40 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

10.8 - 
-8.9 

11.5 

-9.2 

-10.6 

-8.1 

-9.7 

-9.0 

-10.1 

-7.1 

-10.5 

-8.4 

-9.8 

-6.5 

-8.7 

-6.2 

-7.5 

-6.1 

-9.7 

-8.0 

-10.0 

-7.1 

ANTENNA 

ANGLE 

50 










FREC 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

13.4 - 
10.8 - 

12.9 

11.1 

-12.3 

-10.3 

-11.6 

-10.3 

-11.1 

-9.4 

-11.9 

-10.0 

-11.8 

-9.9 

-12.0 

-9.8 

-10.6 

-8.4 

-12.2 

-9.7 

-12.1 

-8.5 

ANTENNA 

ANCLE 

60 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17.0 

FOL HH 
FOL VV 

15.1 - 
11.9 - 

15.8 

12.9 

-14.6 

-12.3 

-14.0 

-11.8 

-13.5 

-11.5 

-13.8 

-12.4 

-14.1 

-11.3 

-13.5 
-10 .8 

-12.6 

-10.5 

-14.1 

-11.9 

-13.8 

-10.6 

4 . 

ANTENNA 

ANGLE 

70 










FREQ 

8.6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14.6 

15.4 

16.2 

17,0 

FOL HH 
FOL VV 

17.3 - 
•13.3 - 

17.2 

14.2 

-17.1 

-13.8 

-16.0 

-13.6 

-16.2 

-13.9 

-15.4 

-13.5 

-16.1 

-13.1 

-15.4 

-12.6 

-14.7 

-12.6 

-15.5 

-13.9 

-15.3 

-12.1 


C-12 


Appendix D: MMo ScaM’ering Coefficienfs, 1974, 


Averaged Sigmao Milo, July 12, 1974 


antenna angle 0 


FrEO 

3t6 

9.4 

10.2 

11.0 

11.8 

POL HH 
POL VV 

-9 ',9 
-7,4 

-9,0 

-8.5 

-6.1 

-6.9 

-6.9 

-8.2 

-6,8 

-6.9 

antenna 

angle 

10 




freo 

3.6 

9.4 

10.2 

11 •’0 

11.9 

POL HH 
POL VV 

1(3»5 - 
-3.5 

11.3 

-8.6 

— 8.4 
-9,2 

-7, '9 
-8.^5 

-7,7 

-4,5 

ANTENNA 

angle 

20 




FREO 

8i6 

9,4 

10.2 

11,0 

11.8 

POL HH 
POL VV 

12i9 - 
-9 , 6 

10.3 

-9.1 

-8,9 

-6.9 

-9.1 

-5.1 

-6,7 

-5,7 

ANTENNA 

angle 

30 




FREQ 

3»6 

9.4 

10.2 

11.0 

11.8 

POL HH 
POL VV 

10.7 - 
-9.4 - 

11.8 

10.4 

-9,4 

-7.5 

-11.1 
-8. *7 

-9.8 
-8 . 4 

antenna 

ANGLE 

40 




freo 

3r6 

9.4 

10.2 

11. 0 

11.8 

POL HH 
POL VV 

13,1 - 
11.3 - 

11.4 

10.3 

-11.8 

-8,6 

^9.4 

-9.0 

-9,1 

-7,1 

ANTENNA 

angle 

50 




freo 

8>6 

9,4 

10.2 

11. ’0 

11.8 

POL HH 
POL VV 

13,9 - 
11#3 - 

12.2 

11.7 

-10.4 

-9,2 

-11.0 
-9. '5 

-11.0 

-8,4 

ANTENNA .angle 

60 




freo 

3,6 

9.4 

10.2 

11.0 

11.8 

POL HH 
POL VV 

l^i2 - 
12v2 - 

13.9 

12.9 

-13.5 

-11.0 

-12.0 
-10. '5 

-11,5 

-9.4 

ANTENNA 

ANGLE 

70 




freo 

3.6 

9.4 

10.2 

11.0 

11.8 

POL HH 
POL VV 

16.5 - 

14,7 - 

15.7 

14.3 

-15,0 

rl3,4 

-14. ’3 
-12.6 

-13,9 

-12,0. 


0-1 


13.0 

13.8 

14,6 

15.4 

16.2 

17,0 1 

-4.7 
-2 . 6 

-4,1 

-4.9 

-4,1 

-4,2 

-4,0 

-4,5 

’t6^2 

*4,5 

-7,7 i 
r4.5 

13.0 

13.8 

14,6 

15.4 

16,2 

17,0 

-7.3 

•2.0 

-5,8 

-3.4 

-5,1 

-2,4 

• 5,7 
-4.7 

-7,3 

*?i0 

-7,6 

:5,9 

13.0 

13.8 

14,6 

15,4 

16*2 

17,0 

-6,5 

-6.0 

-7,4 

-4.6 

-7,4 

-5.2 

-4,5 
• 3.4 

*6.8 

-?.o 

.6 

13,0 

13, a 

14,6 

15,4 

1«,2 

17,0 

-8.7 

-6.0 

-8.4 

-5.7 

-7, "8 
-6,2 

“ -7,5 
•5.5 

*8 , 3 
-6,5 

-9,2 

:5.6 

13,0 

13.8 

14,6 

15.4 

J6,2 

17,0 

-8.4 
-6* 4 

-9.4 

-6,2 

-9,0 

-6,1 

-8 , 1 
. -6,4 

*8,8 

-7t2 

-7,8 

'9.7 

13.0 

13.8 

14,6 

"15,4 

16,2 

17,0 

-9,2 

-7.4 

-9.8 

-7.4 

-9,3 

-7,1 

-8.8 
• 7,1 

• 9,0 
-7,5 

-11,0 

-§,7 

13.0 

13,8 

14,6 

15,4 

16,2 

17,0 

-10.9 

-8.4 

-11,2 

-8.6 

-10,6 

-7,9 

-10,2 
• 8.4 

•11*0 

*9,5 

-11,5 

".6.3 

13.0 

13,8 

14,6 

15,4 

16,2 

17,0 

-13 . 1 
•11,2 

-14,0 

•11.2 

-12,9 

-10,0. 

rl2.6 

-rio.7 

• 13,5 

•Hi6 

•14,1 

-U.2 


Averaged Sigmao Milo, July 18, 1974 . 


ANT 6 NNA 

ANGLE 

0 









- 

freo 

8.6 . 

9,4 

10.2 

11.^0 

11.8 

13.0 

13,8 

14,6 

15.4 

J 6.2 

17,0 

POL HH 
POL VV 

f7 * 8 

- 6 r 6 

-9.1 

- 8,2 

-7,5 

-7.5 

-6.5 

-7/7 

-7,0 

-4,7 

-4,5 

-5,2 

-5.0 

-2.9 

-5,8 

-3,7 

-3,9 

-4,1 

-»,3 

T’.l 

-5,3 

75*1 

antenna 

ANGLE 

10 

■ 









freo 

8 i 6 

9.4 

10.2 

11 .0 

11.8 

13.0 

13.8 

14,6 

15,4 

16*2 

17,0 

POL HH 
POL VV 

r9,3 

ra»l 

-9.3 

-8.4 

- 8.0 

-5.6 

- 8.0 

-a;o 

-7,8 

- 6,6 

- 6,2 

-5.0 

-7,1 

-5.0 

- 6,6 

-4,2 

-5,6 
• 9,7 

-7,4 

-6,4 

"7*4 

-6,4 

antenna 

ANGLE 

20 










Freo 

8,6 

9.4 

10.2 

11*0 

11,8 

13.0 

13,6 

14,6 

15.4 

16«2 

17,0 

POL HH 
POL VV 

.-9 , -8 - 
-9,2 

10.0 

-9.6 

-9.3 

-8.7 

- 8,8 

-7.7 

- 8.1 

-6,5 

-8,5 

- 6,2 

-7.8 

-5,3 

-7,2 

-5,0 

-6.7 
• 4.9 

?7,1 

? 6*2 

-7,1 

r6*2 

antenna 

ANGLE 

30 










freo 

8*6 

9.4 

10.2 

11.0 

11.8 

13,0 

13.8 

14, j 6 

15*4 

16,2 

17.0 

POL HH 
POL VV 

-9.7 - 
-8,3 

10.7 

-9.3 

- 8 . 6 ' 

-7.6 

-9.7 

- 8.0 

-9,3 

-7.3 

-7,7 

- 6.2 

- 8,2 

-5,7 

-7,0 
-4 , 8 

‘ - 6.6 
•9,3 

• 7 , 7 
*6 , 0 

-7.7 

76*8 

antenna 

ANGLE 

40 










freo 

8 f 6 

9,4 

10^2 

iii*o 

11.8 

13*0 

13,8 

14,9 

15.4 

16,2 

17,0 

POL HH 
POL VV 

10.6 - 
-9*4 

11.7 

-9,5 

-9.9 

-a . 2 

-10.1 

-8,5 

-9.5 

-7,9 

-9,1 

-7,6 

-9,4 

-5.6 

-8,2 

-5,1 

— 6,9 
•5,3 

78,1 
• 7,2 

-9,1 

:7.2 

ANTENNA 

ANGLE 

50 










freo 

8*6 

9.4 

10.2 

11. '0 

11.8 

13.0 

13,8 

14*6 

“1^.4 

16,2 

17,0 

POL HH 
POL VV 

12,4 - 
10,1 - 

11,7 

10.6 

-11.4 

-9,1 

-10. ’9 
-10 ;i 

-10,3 

-8,7 

-10*1 

-8,4 

-10,4 

-7,3 

-8,4 

-6,0 

-8,1 

-6*0 

• 9,8 

*8,6 

7?.a 

- 9*6 

antenna 

ANGLE 

60 







— 


- 

Freo 

8.6 

9.4 

10.2 

11.0 

11.8 

13,0 

13,8 

14,6 

15.4 

16,2 

17,0 

POL HH 
POL VV 

12,5 - 
11,1 - 

12.5 

11.2 

-11,8 

-10.2 

-11.’5 
-10 '.“3 

-11.3 

-9.3 

-10.8 

-8,9 

-10,8 

-7,9 

-9,5 

-7,1 

-9,3 

•7.5 

-10,3 

-8,2 

-10.3 

79,2 

. antenna 

ANGLE 

70 










freo 

6.6 

9.4 

10,2 

11*0 

11.8 

13.0 

13,8 

14,6 

15*4 

16,2 

17,0 

POL HH 
POL VV 

14,9 - 
13,8 - 

14.6 

13.5 

-14.0 

-12.7 

-13,2 
-12. '2 

-13.2 

-11.6 

-12.8 

-10.9 

-12,8 
•10 * 1 

-11,9 

-9,3 

-11,0 
-9 , 4 

-12,4 

-10.7 

-12.4 
-IQ. 7 


D-2 


Averaged Sigmao Milo, July 25, 1974 


ANT6NNA angle 0 


FREQ 

8 i 6 

9.4 

10.2 ll.'Q 

11. a 

13,0 

13,8 

14,6 

15,4 

16,2 

17,0 

POL HH 
POL VV 

- 8 y 6 • 
-8»7 

10*9 

- 8,8 

-3,6 -7.9 

- 6,8 -7,2 

-7.2 

-7,0 

- 8,6 

- 7,2 

- 6,0 

- 6,6 

-7,0 

- 6,0 

• 6,0 
-3,9 

*7,4 

-4i8 

-9,7 

75,1 

antenna 

angle 

10 



■** 



* 



FREQ 

8.6 

9.4 

10.2 11. 0 

11.8 

13.0 

13,8 

14,6 

15.4 

16^2 

V7,0 

POL HH 
POL VV 

Ir9i7 - 
-8,7 

10.7 

-9.0 

-9,0 -8.5 

-7.6 -7. '2 

-7,5 
”6 , A 

•9,2 
*6 » 8 

-8.8 

-6,5 

-7 , 0 
- 4,2 

-5,7 
•6 .5 

-* 7 i 5 

-6,9 

-7,5 

:.5!3 

ANTENNA 

ANGLE 

20 









FREQ 

8.'6 

9.4 

10.2 ll.'O 

11,8 

13.0 

13,8 

14.6 

15.4 

16,2 

17,0 

POL HH 
POL VV 

10,4 - 
-3,1 

10.4 

-8.9 

— 9,8 — 9, '6 

-7,9 -0,4 

-7,6 

-6.4 

-9 , 0 
-7,4 

-0,4 

-6,2 

-7,3 

-5,0 

-7,3 

* 5.1 

-8,7 

-6,8 

-0,0 

"1*0 

ANTENNA 

angle 

30 









freo 

8,6 

9.4 

10,2 11, ’0 

11.8 

13,0 

13,8* 

14,6 

15,4 

16,2 

17,0 

POL HH 
POL VV 

11,7 - 
10,0 - 

12.0 

10.8 

-11,0 -10. ‘7 
-7,8 -9,*l 

-9.2 

-7.8 

-10,4 

-8.6 

-9,4 

-7.5 

-9,7 
-6 , 9 

■ -7,1 

-4,6 

-9,4 

-7.6 

-9,8 

75t4 

ANTENNA 

FREQ 

ANGLE 

8,6 

40 

9.4 

10.2 11, '0 

11.8 

13.0 

13.8 

14,6 

15.4 

16,2 

17,0 

POL HH 
POL VV 

11,9 - 
10,4 - 

12.2 

10.9 

- 11,3 -io ;4 
- 9,3 - 8;9 

-9,3 

-8,5 

-10.4 

•9,0 

-9,7 

-7,5 

-9,2 

-7,2 

-8,3 

-6,3 

•10,2 

-8,3 

-9,1 

:5.5 

antenna 

ANGLE 

50 









FREQ 

8.6 

9,4 

10,2 ii;o 

11.8 

13,0 

13,8 

14,6 

. 15,4 

16,2 

17 lO 

POL HH 
POL VV 

13,3 - 
11.0 - 

12.6 

12.0 

-11.5 -ii ;3 
-10.1 -ii;i 

-11.4 

-8.9 

-11,8 

-8,5 

-11.6 

-9.1 

-10,9 

-8,3 

■'10.3 

-6,9 

-11,3 

78,3 

-10.2 

7.7.8 

antenna 

angle 

60 









freq 

8.6 

9.4 

10.2 11.0 

11.8 

13.0 

13.8 

14,6 

15.4 

1«,2 

17,0 

POL HH 
POL VV 

14,1 - 
13,0 - 

14.1 

13.0 

-13,3 -12, '7 
-12,0 -11.’3 

-12,0 

:ii.o 

- 13 , 0 
-10.8 

-12.8 

-10.2 

-12,2 

-9,4 

no, 6 

-8,9 

-12,4 

•10,4 

-11,3 
78 • 3 

antenna 

ANGLE 

70 









FREQ 

8.6 

9.4 

10.2 li;o 

11,8 

13.0 

13.8 

14,6 

15,4 

16.2 

17,0 

POL HH 
POL VV 

16.2 - 
14,6 - 

16.2 

14.9 

-14,8 -14,3 
-14,1 -13,1 

-13,8 

-12,4 

-13.9 

-12.7 

-14,2 

•11,8 

-13,7 

-11,2 

-12.7 

:ii.8 

•13 ,8 
•12,1 

-13,2 

-10,6 


D-3 


Averaged SIgmao Milo, August 1, 1974 


antbnna angle 0 


FREQ 

8.6 

9.4 10.2 

11. '0 

11.8 

13.0 

13.8 

14.6 

15.4 

16,2 

17,0 

POL HH 
POL VV 

• 9.8 - 8.6 - 7.4 

• 8,0 - 7.0 - 7.3 

- 7.3 

- 7.’2 

- 7,5 

- 5,6 

- 8.9 

- 6.5 

- 8,0 

- 5.4 

- 8,3 

- 5,7 

•5,9 

> 6,7 

- 7.8 

i8, 1 

• 7,8 

- 7,6 

antbnna 

ANGLE 

10 









FREQ 

8.6 

9.4 10.2 

11.0 

11.8 

13.0 

13.8 

14,6 

15.4 

16,2 

17,0 

P^L HH 
POL VV 

• 9*9 - 9.1 - 7,9 

- 9*3 - 9.1 - 8.6 

- 8.5 

- 7,6 

- 8.7 

- 7.1 

- 8,9 

- 7,2 

- 7,7 

- 6.4 

- 8,2 

— 6,0 

- 6,3 
• 5.3 

- 8,4 
» 7 ,6 

- 9.4 

• 4,8 

ANTBNNA 

ANGLE 

20 









FREO 

8(6 

9.4 10.2 

11 ;o 

11.8 

13.0 

13,8 

14,6 

15.4 

16(2 

17.0 

POL HH 
POL VV 

“ 9*7 - 10.1 - 9,7 

- 7,7 - 8.6 - 8.2 

- a. '8 
- 8.0 

- 9.1 

- 6,9 

- 8 . 1 
- 6,4 

- 7.6 

- 5.3 

- 7,4 

- 5,8 

• 6 , 6 
- 6.1 

» 8(.2 

76.8 

- 9.2 

76. 4 

ANTENNA 

angle 

30 









FREO 

8.6 

9.4 10.2 

lli’O 

11.8 

13,0 

13,8 

14,6 

15.4 

16,2 

17*0 

POL HH 
POL VV 

10.7 -: 
- 8.7 ■ 

10.8 - 9,5 

- 8.7 - 8,1 

- 8, -8 
- 7.’3 

- 3.5 

- 6.9 

- 8,2 

- 8,3 

- 7.7 

- 5.9 

- 8,3 

— 6,8 

• 6,8 
• 5,1 

•‘ 8,5 

1*7 , 0 

- 9.7 

- 5,7 

antenna 

ANGLE 

40 









frEq 

8.6 

9.4 10«2 

llrO 

11.8 

13,0 

13.8 

14,6 

15.4 

16.2 

17,0 

POL HH 
POL VV 

10.1 - 
r8 . 9 

10.5 - 9.5 

- 9,2 - 8,2 

- 9.4 
- 7, '5 

- 8,8 
-7 • 3 

- 9,2 

- 7,5 

- 8.5 

- 6.4 

- 8,2 

- 6,0 

- 7,2 

• 4,6 

- 9,2 

f6,5 

- 9,5 

7 . 5,2 

ANTENNA 

ANGLE 

50 









FREQ 

8.6 

9.4 10.2 

11. ’0 

11.8 

13,0 

13,8 

14,6 

15V4 ‘ 

16,2 

17,0 

POL HH 
POL VV 

12.2 - 
10.6 - 

11.6 - 11,6 
10.9 - 9,5 

- 10. ‘5 
- 9.^5 

- 10.2 

- 8.6 

- 10.7 

- 9.6 

- 10.1 

- 7.8 

- 9,8 

- 7,2 

•9.2 

-6,8 

* 10,1 

t8,8 

• 10. 5 
- 7,4 

ANTENNA 

ANGLE 

60 






— - 



FREO 

8 '.'6 

9.4 10.2 

11.0 

11.8 

13.0 

13.8 

14,6 

15,4 

16,2 

17,0 

I^OL HH 
POL VV 

12.5 - 
11.8 - 

12.4 - 11,9 
12,0 - 10,8 

- 11. ’4 
- 10. *8 

- 11.1 

- 9,8 

- 11.5 
- 10 , 5 

-11 . 5 
- 8,4 

- 10,8 
— 8 , 3 

rio.i 

• 8.3 

*11 10 
- 9,6 

- 11.2 

’’ 9*1 

' antenna 

> angle 

70 









FREQ 

8i6 

9.4 10,2 

11,0 

11.8 

13.0 

13,8 

14,6 

15.4 

16,2 

17.0 

POL HH 
POL VV 

14*2 - 
13 V 4 

14.3 - 13,8 
■ 13.9 - 12.8 

-13 ;o 
- 12?4 

- 12.7 

- 11.6 

- 13,3 

-lt.7 

— 1 3 . 2 
> 10.5 

- 12 , 7 
- 10,0 

-12,1 

14-el 

* 13, .0 
* 11,3 

•13,1 

.9 


D-4 


Averaged Sigmao Milo, Aogusr 7, 1974 


antenna angle 0 


FREQ 8«6 

9,4 

10,2 

11.^0 

11.8 

13.0 

13.8 

14,6 

15.4 

J6,2 

17,0 

POL NH i'3i4 

POL VV -li6 

-4,3 

-2.5 

-5.0 

-4.8 

-5.2 

-3.8 

-5,6 

-2.7 

-5,0 

-3,1 

-5.5 

-3.8 

•5,2 

-2,4 

-2.8 

•1.5 

• 9*2 

-4,6 

•6»2 

•3.5 

antenna angle 

10 










FREQ 3,6 

9.4 

10.2 

11. '0 

11,8 

13.0 

13,8 

l^f^ 

15.4 

16,2 

l^tO 

POL HH -8U 

POL VV -5<8 

-8,5 

-6,7 

-6.2 

-5,1 

-5.6 
-4, ’8 

-5,9 

-5,5 

-6,0 

-5,1 

-5,7 

-4,6 

-5,3 

-3,7 

• 4.6 

_ -3,2 

• -^ ,0 
r9,4 

• 6 , 6 
•3,9 

antenna angle 

20 










FREQ 8t6 

9,4 

10>2 

llrO 

11,8 

13.0 

13.8 

14,6 

15,4 

J6,2 

17,0 

POL MH -7,8 

POL VV -5,7 

-8,2 

-7,6 

-7,0 

-5,9 

-7.M 

•6*0 

-6,7 

-5.3 

•7 , 0 
-5,4 

-6,6 

-4.3 

-6,3 
-4 , 0 

-4,8 

■3.8 

•6i2 

• 4,6 

-7,0 

•4,0 

antenna angle 

30 




.. 






FREQ 8»6 

9.4 

10.2 

11 ;o 

11.8 

13.0 

13.8 

. 14,6 

15,4 

X«i2 

17,0 

POL HH -9,4 

POL VV -7i3 

-9,7 

-8.9 

-9.0 

-6,9 

-7.6 
-6. ’5 

-7.5 

-6,8 

-8,7 

-7,3 

-7,7 

-5.4 

-7 , 1 
•5,1 

-6,4 

-5,1 

•7,2 

• 6 , f 

-0,8 

75,3 

ANTENNA angle 

40 






** 




FREQ 8«6 

9.4 

10,2 

11.0 

11.8 

13,0 

13,8 

1^,6 

.. 15,4 

16.2 

17.,0 

POL HH -i(Ji2 - 

POL VV ,8»9 

10,5 

-9.1 

-9,5 

-3,8 

-9, '7 

-7.3 

-9,5 

-7,0 

-9,2 

-7,5 

-8,6 

-5.4 

-0,9 

-6,1 

-7,5 
. -4,4 

-8.8 

•6t2 

-9,0 

antenna angle 

50 










FREO 8^6 

9,4 

10.2 

11.0 

11.8 

13,0 

13.8 

14,6 

"l5.4 

16<2 

17,0 

POL HH -11^0 - 

POL VV -8v8 - 

11.0 

10.2 

-11,2 

-9.6 

-9.9 

-9,’0 

-9,7 

-8.1 

-10*7 

-8,6 

-9,5 

-6,8 

-9.2 

•7.5 

• 8,0 
-5,9 

• 9.7 
f7«« 

-iq.i 

7^.1 

antenna .angle 

60 










FREQ 8 >6 

9.4 

10.2 

11. ’0 

11,8 

13,0 

13,8 

14,6 

15.4 

16.2 

17,0 

POL HH -12j9 - 

POL VV -10,5 ' 

12.7 

11,5 

-12.2 

-10,9 

- 1 1 .' 8 
-10.-9 

-12,9 

-9.9 

-12,6 

-10,3 

-12.3 

-9,1 

-11 , 6 
-8,4 

•10.5 

•8,1 

•12«1 

-9,9 

-12.6 

79.6 

antenna angle 

70 




*■ 

■ 





FREQ 8^6 

9.4 

10,2 

11, ’0 

11.8 

13,0 

13,8 

14,6 

15,4 

16,2 

17,0 

POL HH -i5,0 * 

POL yv -13.8 . 

15.3 

14,2 

-14,5 
= 13.6 

-14, '2 
=13. ’7 

-13,1 

-12.5 

-14,3 

-13,4 

-14,5 

•12.0 

-13,5 

-11.5 

•12,8 

-11.2 

*14,8 

•12,1 

-14,4 
-11. 0 


D-5 


Averaged Sigmao Milo, August 19, 1974 


ANTSNNA ANGLE 0 


FREQ 

8,6 

9.4 10,2 

11.0 

11.8 

13.0 

13,8 

14,6 

15.4 

16,2 

17,0 

POL HH 
POL W 

"6,8 -7,3 "6»1 

-4»9 -5.7 -5.9 

-6 .’6 
-5, ’8 

-6.9 

-5.4 

•6. 0 

-4,7 

-5.9 

-3,9 

-6,1 

-3.7 

• 4,0 

•2.5 

*5,3 

*3,3 

-5,5 

•2.8 

ANTENNA 

angle 

10 









FREQ 

8.6 

9.4 10.2 

11. ‘0 

11,8 

13,0 

13.8 

14,6 

15.4 

36,2 

17,0 

PpL HH 
POL VV 

"7,3 

6 

•8.9 -6.7 

-8.0 -6,5 

-6. '4 
-6,’l 

-6.9 

-5.7 

-6 . 9 
-6.3 

-6.8 

-3.9 

-5 . 9 

•4.8 

• 5,4 
•5, 4 

*7<2 

*6,7 

• 7,5 
-5,3 

ANTENNA 

angle 

20 









FREQ 

8.6 

9.4 10,2 

11. ’0 

11.8 

13,0 

13,8 

14,6 

19.4 

16,2 

17,0 

POL HH 
POL VV 

*8(3 
f6» 7 

-8.6 -8,0 
-7.5 -6.1 

•7,7 

-6,’0 

-7.1 

-6,5 

-7,1 

-5,3 

-7.5 

-5.0 

•7,4 

-4,9 

-5.1 

-3,8 

• 7,t 
r9,5 

-7,9 

*5.1 

ANTENNA 

angle 

30 









FREQ 

8.6 

9.4 10.2 

11?0 

11.8 

13.0 

13.8 

14,6. 

19.4 

36*2 

17,0 

POL HH 
POL VV 

10.5 - 
-8,7 

10.4 -10.1 
-9.9 -8,5 

*9. *7 
-8. ’5 

-9,8 

-7,7 

-9,3 
-7, 5 

-9.5 

-6.9 

-9,3 

-6,3 

-7.3 

-6,6 

r9.3 

*8,1 

•9,7 

*6i5 

antenna 

ANGLE 

40 









freq 

8(6 

9.4 10.2 

11.0 

11.8 

13,0 

13.8 

14,6 

19.4 

36,2 

17,0 

POL HH 
POL VV 

10,5 - 
lOfp 

10.9 -10,4 
-9,6 -8.8 

.»9;7 

-7.8 

-9,6 

-7,6 

-10,3 

-7,5 

-9,5 

-6,4 

-9,2 
-6 . 6 

-8.7 

•6,2 

*9,5 

*7,6 

-10,2 

•$»1 

antenna 

angle 

50 









freq 

8,6 

9.4 10.2 

11. 0 

11,8 

13.0 

13.8 

14,6 

15.4 

36,2 

17,0 

POL HH 
POL VV 

11,6 - 
11,2 * 

12.0 -11.2 
11.1 -10,6 

-11.4 
-10 ,’2 

-10,6 

-9,0 

-11 , 5 
-9,6 

•11,4 

-8.8 

-10,7 

•8,5 

•10,3 
• 8 , 4 

*31*3 
• 9(3 

-11,4 

r9.5 

antenna 

ANGLE 

60 




- 





FREQ 

8,6 

9.4 10,2 

11. '0 

11.8 

13.0 

13.8 

14,6 

15.4 

36,2 

17,0 

POL HH 
POL VV 

14;2 - 

12.4 - 

14.6 -13.2 

12.6 -11.9 

-12'8 
-11 .'8 

-12,9 

-10.7 

-13,7 

-11.2 

-13.5 

-9.9 

-12,8 

-9,9 

-12,4 

•10.0 

• 33,4 
*30(7 

-13,4 
-IQ , 0 

- antenna 

I angle 

70 









freq 

8(6 

9,4 10.2 

lli'O 

11.8 

13.0 

13,8 

14,6 

15.4 

36,2 

17,0 

POL HH 
POL VV 

■16.0 " 
■14(4 - 

16,5 -16.0 
14.8 -14,0 

-15. -2 
-13. ’5 

-15,1 

-12.7 

-15.1 

-13,2 

•14 , 9 
^12.2 

-14,8 

-12,3 

•14.2 

?11*8 

• 39,1 
*33,2 

-15,2 

•i;.6 


D-6 


Averaged Sigmao Milo, Augusf 21 , 1974 


ANTCNNA AN8LE 0 


FREQ 

a»6 

9.4 

10.2 

11. '0 

11.8 

POL HH 

»6»0 

-7.4 

-6,0 

*5?3 

-4,4 

POL VV 

»5i 7 

-7.2 

-6<2 

-6.’0 

-4.9 

ANTBNNA ANBLE 10 




FREQ 

Gi6 

9.4 

10,2 

11 .’0 

11,8 

POL HH 

-7i7 

-8.3 

-8,4 

-7;i 

-6.8 

POL VV 

-5^7 

-7.7 

-6,0 

-5.^6 

-5,2 

antbnha angle 

; 20 



• 

FREO 

Q«6 

9.4 

10>2 

11?0 

11.8 

POL HH 

•7f 6 

—6 . 8 

-7,1 

-ai-o 

*6.3 

POL VV 

-5»8 

— 6.6 

-4.2 

^4. ’9 

•3 . 7 

antenna 

i angle 

30 




FREQ 

Qr6 

9.4 

10»2 

1170 

11*8 

POL HH 

*8^8 

-9.4 

-8,0 

-771 

-7,3 

POL VV 

-7»Q 

-7.9 

-9.7 

-6. ’4 

-5,8 

ANT6NNA 

. angle 

40 




FREQ 

9t6 

9,4 

10,2 

1170 

11,8 

POL HH 

• 9 1 9 • 

10.0 

-9,5 

-9#>0 

-8.6 

POL VV 

fdtl 

-9.0 

-7,4 

•7. '2 

-6,7 

antqnna 

angle 

90 




FREQ 

8k6 

9.4 

10.2 

ll.>0 

11.8 

POL HH 

i0,9 - 

10.9 

-9,8 

-9 72 

•9.0 

POL VV 

jr9»2 

-9.4 

-8,3 

-870 

-7,7 

xntenna 

ANGLE 

60 




FREQ 

Bv6 

9.4 

10,2 

11.0 

11,8 

POL HH 

I2f9 - 

12.9 

sll«9 

-1179 

-11.3 

POL VV 

10*9 • 

11.1 

rl0,5 

*9 78 

•9 , 6 

intenna 

ANGLE 

70 




freo 

8t6 

9.4 

10^2 

. 1170 

11.8 

POL HH 

14t7 - 

14.9 

-14,2 

\ 

-1377 

-13,6 

POL VV 

13r3 - 

13.8 

rl 2 ,a 

-1274 

-11.9 


0-7 


13,0 

13.8 

14,6 

19.4 

I4i2 

17.0 

-9,6 

•5,3 

-4,6 

-3.7 

-3,9 

-3,8 

•2.0 
• 2,8 

•3.2 

*9.1 

-3,7 

•3,7 

13.0 

13.8 

14,6 

15,4 

16.2 

17,0 

-7,3 

-5.3 

•6,7 

•4,0 

•5,9 

•2,8 

-5,4 
. -2,8 

*6*0 

r4»7 

•6,6 

r.3.5 

13.0 

13,8 

14,6 

19.4 

1«»2 

17,0 

•5,2 

-3.2 

-5.7 

-1.9 

•5,9 

-3,0 

_ -3.8 
• 1,8 

^4%f 

-3.9 

-5,4 

!!2t6 

13,0 

13,8 

‘ 14,6 

15.4 

16.2 

17,0 

-6,7 

-5,0 

-7.5 

-4,5 

■6 1 6 
-4,3 

• 4,9 
•4,0 

«6,4 

*9.9 

-.6,4 

r3,9 

13,0 

13.8 

14,6 

-19,4 

16.2 

17,0 

- 8.2 

-6,3 

-7,7 
-9 , 0 

•7,7 

•4,6 

• 6 , 7 

•4,4 

*7.8 

*5.8 

-7.5 

r4,9 

13.0 

13.8 

14,6 

15.4 

16,2 

17.0 

•9,1 

•7,6 

-9,0 

-6,0 

• 8,1 
• 6,5 

• 7,3 
-5.4 

:8,f 

*7»2 

r.Jii 

-9,5 

13.0 

13,8 

14,6 

15,4 

16,2 

17,0 

11,6 

-9,9 

•11.6 

-8,4 

-10,7 

•7,4 

• 9,5 

• 7 , 5 

*11,4 

*?!»B 

•11.0 

r7.5 

13,0 

13.8 

14,6 

15,4 

16.2 

17,0 

13.6 

11.4 

•13,4 

•10.9 

-12,7 

•9,9. 

ri2,i 

•10.0 

*13,8 

411*1 

-13.2 

r?*8 


Averaged Sigmao Milo, Aogusf 29, 1974 


ANT6NNA ANQLE 0 


FREQ 

a>6 

9.4 

10,2 

11,0 

11.9 

13.0 

13.8 

14.6 

15.4 

16,2 

POL MH 

1«0 • 

*0 , 2 

2.0 

2?9 

3,7 

3.0 

2.6 

2,2 

2.4 

l0*4 

POL VV 


1.5 

4.1 

473 

4,2 

3.5 

5.0 


4,9 

1*9 

ANTENNA 

angle 

10 









FREQ 

8)6 

9,4 

10,2 

11. ’0 

11.8 

13.0 

13,8 

14,6 

15.4 

16,2 

POL HH i 

1.4,9 . 

.4,9 

-4,8 

-2*’3 

•2.9 

-3,2 

-1,3 

-1.5 

• 3.0 

-4,7 

POL VV 

-3|7 

•4,3 

-3.3 

-279 

-3,5 

•3.5 

-1.5 

•1*6 

• 1.1 

t8*3 

antenna 

ANGLE 

20 









FREQ 

8«6 

9,4 

10.2 

1170 

11.8 

13.0 

13,8 

16.6 

19,4 

16,2 

POL HH 

ir6 V 3 •7,4 

-6*2 

46 72 

• 6,1 

•6 , 5 

-6.1 

•5,9 

• 4.9 

• •«9 

POL VV 

•5*1 

*6.8 

-5,3 

*4.8 

-4.4 

-4,8 

-2.5 

-3,4 

• 1 . 8 

^4.2 

antenna 

angle 

30 







- 


FREQ 

8f6 

9.4 

10,2 

U.'O 

11.8 

13.0 

13.8 

14.6 

15,4 

34,2 

POL HH 

-8«9 

*8 . 6 

•7.3 

-6 ,‘9 

-7 • 9 

-7,7 

-7,1 

• 7,3 

•4,7 

*7,4 

POL VV 

••6 1 7 

-7.1 

-6 ,5 

• 4 79 

-5.3 

•5,7 

-4 , 4 

•3,9 

•3.5 

f9,9 

ANTENNA 

angle 

40 









FREQ 

8v6 

9.4 

10.2 

1170 

11.8 

13.0 

13.8 

14.6 

19,4 

16,2 

POL HH 

-9»5 

-9.1 

-8,5 

-8 76 

• 8,7 

•9,0 

-8,1 

-7,4 

• 7,2 

-8,3 

POL VV 

•7*5 

-6.2 

-6i2 

-7,3 

-6,8 

•6,2 

-4.8 

-4,7 

• 4,6 

*546 

antenna 

angle 

50 









FREQ 

8,6 

9.4 

10.2 

1170 

CO 

m 

W 

e-4 

13,0 

13.6 

14,6 

19,4 

1«>2 

POL HH 

lOil • 

10.5 

”10. 0 

-9,*2 

-10,5 

•9.8 

-9,2 

•8,9 

•7 , 4 

*?,9 

POL VV 

•9)4 

-8.9 

-7.3 

-8*3 

•7,7 

•7.2 

-5,8 

-6,1 

• 4,7 

-7,1 

antenna 

angle 

60 







- - ■ 


FREO 

9,6 

9.4 

10*2 

1170 

11.9 

13,0 

13,8 

14,6 

15.4 

14.2 

•POL HH 

13,2 - 

13.9 

-13, 4 

-1277 

-12,8 

-12,8 

-12.2 

-12,1 

-11.3 

•12.7 

POL VV 

11,8 - 

11,6 

rll.O 

-10. '8 

-9.8 

-10.3 

-0.9 

-6,6 

• 8.4 

e9,9 

- antenna 

angle 

zo 









FREO 

9)6 

9.4 

10*2 

11,0 

11,8 

13.0 

13.8 

14,6 

15.4 

14,2 

POL HH 

15t6 • 

16.1 

-15*4 

-1575 

-l5,4 

•19.7 

•15 , 5 

•15 , 0 

:14.2 

• 15.6 

POL VV 

13i9 - 

14.7 

rl3*7 

-1379 

-13,1 

•13,9 

•12*2 

-12,7 

rii,7 

• 18,6 


17,0 

•Q.6 

1.1 

17.0 

•5i 0 

': 8.5 

17.0 

•$. 0 

r;3.i 

17«0 

-7.1 

•4,4 

17.0 

- 9.2 

: 4.9 

17,0 

•10.9 

17,0 

-li,2 

-9,9 

17,0 

-15.6 

• 12.1 


Averaged Sigmao Milo, Sepfember 17, 1974 


INTBNNA ANQLi 0 


FrEQ 8,6 

9.4 

10x2 

lli’O 

11.8 

13.0 

13.8 

14,6 

15.4 

16,2 

17,0 

POL MH -?t8 

POL VV -2f9 

-4.9 

-4,3 

-3,0 

-3.1 

f,2.‘2 
-3. ’7 

-3.7 

-3.1 

-4.6 

-4.6 

-4,0 

-3,0 

-3,7 

•2.6 

-0,9 
• 2 , 3 

*4,4 

ir4*i 

-4.9 

73,8 

antqnna angle 

10 







* * 



F'REO 8|6 

9.4 

10.2 

11 lO 

11.8 

13.0 

13,6 

14,6 

15.4 

18,2 

17.0 

POL HH -5»4 

POL W -3»8 

-6,1 

-5*2 

-3*1 

-4.0 

**377 
-3. ‘4 

•4.0 

-2.9 

•5.3 

•2.9 

-4.8 

-2,0 

•4,7 

•3,0 

•2.4 

•2.2 

r4*3 

-3i9 

-5,5 

79i2 

antbnna angle 

20 










FREQ 8^6 

9.4 

10*2 

11. ‘0 

11.8 

13.0 

13.8 

14.6 

15.4 

18,2 

17,0 

POL HH -9i0 

POL VV -6»8 

-9.3 
-8 , 5 

-7.0 

-6.2 

•7fl 

-6,1 

-6.2 

-5.0 

-6.9 

-5.7 

-5.4 

-4.4 

-6,2 

•3,3 

-4,3 

•2.9 

»8»5 

-5.2 

79.9 

74.4 

ANTENNA angle 

30 










FREQ 8t6 

9,4 

10*2 

1170 

11.8 

13.0 

13.8. 

14,6 

15.4 

18*2 

37,0 

POL HH -7,4 

POL VV -7,7 

-8.9 

-8,4 

-8*2 

-6.7 

-8. ‘8 
-6;a 

-7.5 

-5.9 

-8 . 9 
•6 1 4 

-7,7 

-5.3 

•7,8 

•5,3 

•5,5 

-4,4 

-8.2 

-9.9 

-8,8 

75.6 

ANTBNNA angle 

40 







— — 



FREQ 9,6 

9,4 

10.2 

lltO 

11.9 

13.0 

13.8 

14,9 

15.4 

18t2 

17,0 

POL HH -9.8 - 

POL VV -9jl - 

11,5 
10 .1 

-9.7 

-0*1 

-972 
-8. '3 

-9 • 1 

-7.3 

-10 . 8 
-8.7 

-9,1 

-6.6 

-9,2 

•6,0 

• 7.6 
-5.7 

-9,4 

-6*9 

70,9 
7.6 1 6 

antbnna angle 

50 










FREQ 8^6 

9.4 

10.2 

11.0 

11.8 

13.0 

13.8 

14,6 

15.4 

16.2 

17,0 

POL HH -11,6 - 

POL VV -1J,1 - 

11,7 

11,3 

-11.3 

-9*7 

-11,0 

^9?4 

-10,2 
• 0 . 3 

•10,5 

-9,3 

-11.0 

-8,0 

-10,5 

-7,5 

-9,4 

•7,5 

• lli2 
-8,9 

-19*7 

79,8 

antbnna angle 

60 










FREQ 8i6 

9.4 

10.2 

1170 

11.9 

13.0 

13,8 

14,6 

15,4 

16,2 

17,0 

POL HH -14,2 - 

POL VV -12,9 - 

14.0 

13,9 

-14.1 

cl2«8 

-1373 

-1270 

-13.1 

-12.1 

•13,9 

-11.9 

•13,4 
• 10 . 3 

-12.4 

•10,7 

•11*7 

710.1 

•15*6 

*11.8 

-13,2 

•10,3 

ANTBNNA angle 

70 










FREQ 8|6 

9.4 

10*2 

1170 

11.9 

13.0 

13,8 

14,6 

15,4 

18,2 

17,0 

POL HH -15,6 « 

POL W -14,4 • 

15.9 

15.3 

-13.9 

rl4*2 

-1573 

-1379 

-15. 8 
-14.0 

-16,3 

•14*4 

•15.1 

•12.9 

•14,8 

-12,7 

714,8 

712.6 

*18.5 

*14*3 

•15,9 

•13.3 


D-9 


